Plasminogen activator activity is decreased in rat gingiva during diabetes.
Diabetes produces extensive alterations of collagen metabolism including enhanced gingival collagenase activity. However, the mechanism for this enhanced enzyme activity is unclear. Collagenase is secreted from cells in a latent form and plasmin has been proposed as an important in vivo activator of procollagenase. Plasmin is converted from its precursor, plasminogen, by the proteolytic action of a serine proteinase, plasminogen activator (PA). The current study was therefore undertaken to determine the effect of diabetes on gingival PA activity in the rat. Since doxycycline is a potent collagenase inhibitor, the effect of doxycycline on gingival PA activity was also investigated. Eighteen male, Sprague-Dawley rats were made diabetic by streptozotocin injection (7 mg/100 g). Control rats (N = 8) were sham-treated. Doxycycline (5 mg/day/rat) was administered to 9 of the 18 diabetic rats by gavage on a daily basis. The other 9 diabetic rats were administered with saline. After 3 weeks, blood and gingival tissue were collected from each rat for the determination of glucose level and gingival PA activity. The tissues were then minced and extracted with 5 mM sodium phosphate containing 1% Triton X-100. PA assay was performed using chromatogenic substrate to determine PA activity in the extracts. Gingival PA activity in the diabetic rats was significantly reduced compared to the control (13.5 +/- 1.6 vs. 36.0 +/- 3.3 microunits/100 micrograms protein, P < 0.01). Doxycycline administration to diabetic rats had no effect on the already reduced gingival PA activity (10.4 +/- 3.5 in doxycycline-treated rats vs. 13.5 +/- 1.6 mu units/100 micrograms protein in untreated diabetic rats). PA activities in gingival tissues from the diabetic, nondiabetic control and doxycycline-treated diabetic groups were also demonstrated on zymographs as lytic bands. Regarding the well-known fact that gingival collagenase activity is enhanced during diabetes, our results did not support the notion that this biochemical alteration is attributed to increased activation of procollagenase by PA.